Evaluation of flavonoids binding to DNA duplexes by electrospray ionization mass spectrometry.
In this study, electrospray ionization mass spectrometry (ESI-MS) was used to investigate the binding interactions of ten flavonoid aglycones and ten flavonoid glycosides with DNA duplexes. Relative binding affinities of the flavonoids toward DNA duplexes were estimated based on the fraction of bound DNA. The results revealed that the 4'-OH group of flavonoid aglycones was essential for their DNA-binding properties. Flavonoid glycosides with sugar chain linked on ring A or ring B showed enhanced binding toward the duplexes over their aglycone counterparts, whereas glycosylation of the flavonol quercetin on ring C exhibited a less pronounced effect. The aglycone skeletons and other hydroxyl substitutions on the aglycone also have an effect on the fractions of bound DNA. Upon collision-induced dissociation, the complexes containing flavonoid aglycones underwent the predominant ejection of a neutral ligand molecule, suggesting an intercalative DNA-binding mode. However, for complexes containing flavonoid glycosides, the loss of nucleobase increased to different extents, indicating a stronger binding or different binding mode. The results may provide not only a deeper insight into the DNA-binding properties of flavonoids but also a useful guideline for the design of efficient DNA-binding agents for chemotherapy.